Hyperbaric solutions of 0.5% bupivacaine and 0.5% amethocaine (2 and 3 ml) were compared in a double-blind study of 40 patients receiving subarachnoid anaesthesia for urological surgery. The drugs produced «imilor and satisfactory analgesia in the tested concentrations and volumes. Motor blockade was more profound and longer lasting with amethocaine.
spinal needle using a midline approach with the patient in the lateral recumbent position. The 3rd or 4th lumbar interspace was chosen for the puncture and, when a free flow of clear cerebrospinal fluid was obtained, the local anaesthetic solution was injected at a rate of 0.2-0.25mis" 1 without barbotage. Immediately after the injection the patients were positioned in the supine horizontal position, and 15-20 min thereafter in the lithotomy position.
Nerve blockade was assessed before, during and after operation by one of the authors, who was unaware of the drug and dose given. The cephalad spread of analgesia (loss of sensation to pin-prick) was determined with a short-bevelled needle every 2 min for 30 min after induction of the blockade. Thereafter the blockade was assessed every 15 min until analgesia had disappeared totally or for a maximum of 5 h after injection.
Motor blockade was assessed following each determination of analgesia by recording the function of the lower limb (Bromage, 1965) : 0 = no paralysis (full flexion of knees and feet); 1 = inability to raise the extended leg (just able to move knees); 2 = inability to flex knees (able to move feet only); 3 = inability to flex the ankle joint (unable to move feet or knees).
Heart rate and arterial pressure (upper arm sphygmomanometry) were recorded before, and 2, 5, 10, 15, 20 and 30 min after the injection, and thereafter every 30 min until normal sensation had returned (mavimiim 3h after injection). Hypotension (systolic arterial pressure < 100 mm Hg) was treated with ephedrine. If anaesthetic supplementation was required during the operation, pethidine was given to increase analgesia and diazepam was given for sedation.
The quality of surgical anaesthesia as judged by operating conditions and analgesia, was registered 
RESULTS
There were no statistical differences between the four groups in relation to the characteristics of the patients or the durations of the operations (table I) .
Sensory spread
Maximum spread (T6-9), time of onset and segmental spread at different time intervals were similar regardless of drugs and volumes used (table II, The mean time for maximal spread of analgesia was around 20 min for the bupivacaine groups and 15 and 30 min for amethocaine 2 and 3 ml.
Amethocaine 3 ml produced a significantly higher cephalad spread of analgesia than 2 ml 1.5-3 h after injection. There were no statistically significant differences between bupivacaine 2 and 3 ml.
In two patients (one bupivacaine, one amethocaine) maximum sensory spread was delayed for about 60 min.
Motor blockade
Onset times to different degrees of motor blockade were similar in all groups.
Amethocaine gave a higher frequency of degrees 1 and 2 of motor blockade (P<0.05). Complete motor blockade (degree 3) occurred in four and six patients in the bupivacaine 2 and 3 ml groups, and eight and nine patients in the respective amethocaine groups (n.s.) (table HI).
Duration
The total duration of analgesia was similar in all groups ( fig. 1) . Duration of analgesia at L2 was about 2-3 h, and at T10 about 1 and 1.5hforthe2-and 3-ml groups, respectively. Significant differences were found between amethocaine 2 and 3 ml at L2 and T8 levels.
Duration of complete motor blockade in the lower limbs (table HI) was shorter for bupivacaine compared with amethocaine, and was also shorter for 2 ml compared with 3 ml of amethocaine. The difference between bupivacaine 3 ml and amethocaine 3ml(123.2±13.6mint> 195.7±20.5min) was significant (P < 0.0 5). 
Quality of anaesthesia
Both drugs, in the doses given, were sufficient to produce adequate analgesia and operating conditions for urological surgery. Two patients (one in the bupivacaine and one in the amethocaine group) required analgesic supplementation because of insufficient surgical anaesthesia. Three patients were given diazepam for sedation.
Arterial pressure and heart rate
Arterial pressure and heart rate did not differ significantly between the groups before the blockade. The mean decreases in systolic and diastolic pressures were 5-10%, and the differences were not significant. Mean heart rate varied by around 10%. Significant differences in changes of heart rate were found between bupivacaine 2 ml and amethocaine 2 ml 10-30 min after injection (bupivacaine increased and amethocaine decreased the heart rate). One patient (bupivacaine 2 ml) had a sudden decrease in systolic arterial pressure to 60 mm Hg after 60 min associated with delayed spread of analgesia. Seven patients (17.5%) developed hypotension (AP < 100 mm Hg) during anaesthesia. Five patients given bupivacaine and one patient given amethocaine received ephedrine because of hypotension, and one patient given bupivacaine 3 ml received atropine on account of bradycardia and hypotension.
All of those patients who required ephedrine or atropine had a cephalad spread of analgesia up to, or above, T7.
Complications
Post-spinal headache was encountered in two patients (5%). Another three patients complained of headache which was not attributable to the anaesthetic. Two patients complained of moderate backache at the site of injection, and two patients complained of nausea or vertigo, or both. All complications were distributed equally between the groups.
DISCUSSION
For urological surgery, subarachnoid injection of 2 or 3 ml of a 0.5% "heavy" solution of bupivacaine or amethocaine gave satisfactory and adequate analgesia.
The maximum spread of analgesia, the time to achieve this, the total duration and segmental spread at different time intervals, were similar. The only difference between the two anaesthetics was that amethocaine provided a complete motor blockade in a larger number of patients (eight and nine v. four and six in the 2-and 3-ml groups), and a more profound and longer lasting motor blockade.
These results are in agreement with Pflug, Aasheim and Beck (1976) , and Moore (1980) who studied 0.75% solutions of the same drugs. Ekblom and Widman (1966) using hyperbaric 0.75% solution of bupivacaine and 1 % solutions of amethocaine found better motor blockade with amethocaine. In addition, the degree of sensory blockade was inferior with bupivacaine compared with amethocaine. This difference in sensory blockade may be ascribed to different concentrations of the solutions.
The difference in motor blockade may be attributable to different properties of the two drugs. Whether 0.75% bupivacaine would be more suitable than 0.5% in view of the low frequency of complete motor blockade obtained with the latter, may be questionable in clinical practice. Comparisons of 0.75% solutions of bupivacaine and amethocaine have shown that amethocaine is superior with regard to complete motor blockade. If good muscle relaxation is desirable, amethocaine may be preferred. However, profound muscle relaxation is often unnecessary and may even be undesirable. Thus, bupivacaine may be the drug of choice under these circumstances.
In two patients maximum sensory spread was delayed for about 60 min, and one patient developed concomitant hypotension. We have no explanation of this phenomenon.
The mean changes in arterial pressure (5-10%), and heart rate (± 10%) were small. Seven patients (17.5%) developed hypotension and were given ephedrine or atropine. The differences between the two drugs were not significant, except the differences in heart rate between bupivacaine 2 ml and amethocaine 2 ml 10-30 min after injection, at which point bupivacaine increased and amethocaine decreased the heart rate.
Post-spinal headache was encountered in two patients (5%). In this study the patients did not stay in bed for 24 h, but were allowed to move around once the anaesthesia had disappeared. In a previous study (Sundnes et al., 1982) with the patients staying in bed for 24 h, the frequency of post-spinal headache was similar (6.8%). This is in accordance with the study of Carbaat and Crevel (1981) which showed that routine bed rest for 24 h does not prevent post-lumbar puncture headache.
